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In the design of a standard piston ring subjected to uniform radial loading, as 
shown in Fig. 27.5, the basic analytical problem is to find the value of uniform, 
radial load q needed to close the circumferential gap Y. It is convenient here to 
employ the concept of a fictitious load discussed in Chap. 7. 

The bending moment due to the radial unit load q is 


M, = qR 2 



(27.17) 


The total bending moment involving the real and fictitious loading can now be 
obtained after integrating Eq. (27.17) 

M = qR 2 (l — cos 9) + PR{1 — cos 6) (27.18) 


Hence, by analogy to Eq. (6.11), the deflection can be given as follows. 
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Integrating Eq. (27.19) for P = 0 and solving for the required external loading q in 
a piston ring with a rectangular cross section yields 

YEbh 3 
q “ 36t rR 4 

The maximum bending stress is found at 6 = 7r and is equal to 

YEh 
b 3 t tR 2 

Extension of the theory permits selection of ring thickness h as a function of 8 for 
which the external pressure and the bending stress can be kept constant. This will 
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Fig. 27.5 Piston ring of uniform cross section. 



